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(57) Abstract: Compounds represented by 
the general formula [1] or salts thereof; and 
osteoporosis remedies, osteoblast activators, 
and osteoclast inhibitors, containing the 
same: wherein X is halogeno; R 1 is hydrogen, 
substituted or unsubstituted Ci-e alkyl, 
substituted or unsubstituted C 2 -6 alkenyl, 
substituted or unsubstituted C 2 -6 alkynyl, 
a substituted or unsubstituted aromatic 
group, substituted or unsubstituted aralkyl, 
substituted or unsubstituted acyl, substituted 
or unsubstituted arylsulfonyl, substituted or 
unsubstituted Ci_ 6 alkylsulfonyl, or hydroxy; 
R 2 is substituted or unsubstituted Ci_ 2 i alkyl; R 3 , R 5 and R 6 are each independently hydrogen or halogeno; and R 4 is hydrogen or 
substituted or unsubstituted Ci_6 alkyl. 




(57)S#&: *«9JI±» ( I ) : [lb 1 ] (5£4> » X □ ? XI^£* L ; R 1 I**»J1^ E&XfilE 

0 7^H?SL; R 3 * R 5 &tfR 6 li, H-Xtt»«:y» TkiStKTXIi/N □ V « L ; R 4 l**iStJI^-, 
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m m m 

[oooi] *mmt±. sc\?—;>mmfc&xpe<Dm&. m^mmmmmm. nrwrnm^vt 
[0002] ^mM&^mm^m^mmt^m.u^^^mm^m^^^^ 

JvCfctJ, m^m^it, 2004^1^ 298 WX\ a^hn^SrSMrajRffi-t- 

[0003] 




[0004] fcjjSV ^T. XtfSjfcsffUi^ R 1 /^*^^ R 2 tf^svm, R\ R 5 &OT 6 ^*if jJ§(^ 
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frTi>5(##fF;£iSfcl)„ 

[0005] *fc. itufE^ (I) i^*3V vt\ X&fkmm*. R^TkifjijC^ R 2 £ W/V^ R 3 , R 5 

m^-. r^m^/v^, R 3 RxfR 6 &7kmm^-, R A ^^-;vmx^it^m, x&m* 3 
-e&zik&m, m*\zx., R 3 Rxj^R 5 ^mw^. r^**^, rH>^/v^ r 6 

##fF3CSfel:N. Suzuki, and A. Hattori, J. Pineal Res., 33, 253-258 (2002) 
##W^S^2:M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, 
Heterocycles, 53, 1725-1736 (2000) 

[0006] ^mm-i, 'wwmm^mt^. ^m^mm^m-r^^—^mmi^R 

[0007] ^mmfe, ^T©^smt5o 

[0008] (1)^(1): 
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[0009] (5£tfJ, Xf^M^^VIg^^bjR 1 ^^^^. g&X?S#Nfi&<£>C -T/V^r/V 

1-6 

2-6 2-6 

1-6 

/^/K*/!^-/!^ Xte7k^*£rieUR 2 te©^Xte#g^C -T/l^/V^ 

1-21 

1-6 

[0010] (2)tfffB(l) ^|B*^^(I)^$^^^X{«^^^i-S#^fflMtt 

coon] (3)itfma(i) ^mm(D^(i)^^n^^x^(Dm^mir^^mmmm 

Mo 

[0012] (4)^(1' ): 
Wb3] 




[0013] OCT, X^Nn^V^X^^^-^biR 1 ^^^-, ItX!i#tt©C 

1-6 2-6 2-6 

1-6 1-21 

-T/l^r/^£S?L;R\ R 5 &TO 6 te, |r|— Xf*M&^ tK^M^X^^VM^ 
Sr^-ftf^ X^TK^J^^-^i-^, R 3 , R 5 ^t^R 6 ^^^<^lo{«mJg^^ 
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1-6 

#ji§H\ R 2 ^M^/VS, R 3 , R 5 &OT 6 ^**JJ§C^\ R 4 ^M^/vS-efe§{b^, X 
R 6 ^tK^J^^-, R A &^/V^1bZ>ik&m. R 3 RXlR 5 ^mW^, R 1 ^ 

Tkmm*. R 2 aw/«, r^tr^jj^ R 4 ^^/v*-e^§^^^i^<o ) 0 

[0014] (5) tfffB (4) fcflEfctf^ (I r ) fc&V ^T, jjg^ R^S&Xra^S&OC 

1- 

-T/^/WS, S&Xte#«&£>C -T/V^/VS. g^Xte#g^<£>C — T 

6 2-6 2-6 

1-6 

*pmi§c^xteji*j®^\ R 4 ^^mxh^t^mxn^(Dm. 0 

[0015] (6) ffjfB (4) Xtt (5) ^fE*O^^X«^om^W^f^$^^^^I^^^ 

^«#«^^^-e#^ 0 tut, ^mm<D4^—/^mmm^ ^hn^vj;^^ 
[0017] m iA^m4>^—/^mmi^^'wmmKMir^Bm^ir 0 

[0018] pNP s<9~ ?V 
* p<0. 05 
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** p<0. 01 

*** p<0. 001 

No.4 2-^n^?h= y 

No.7 2, 4, ^(lc) (HiS$l6) 

No.9 1-T1J7V-2, 4, ^(HJi^!l2) 

No.10 2, 4, ^-Y^-fn^-X-^fxi/W^/V^yY^. 

No. 11 l-^yvVk-2, 4, 6-hyyV^9h^^(^ife^!l3) 

No.29 2, 4, 6, 7-"rY7-?n^:^h^Xle) (H»!l6) 

[0019] ^T.^W£P*ffl^f&K1-3 0 

[0020] «HKK:*3V^C, C -T/l^r/V^ ^l^g^S^IC -T/V^/VJ bVXU 

1-6 1-6 

[0021] C -T/V^r/V^^bT^, ^;V^ ynfcVl^ yyynfcW 

1-21 

y^vv^ yyy^/y^, sec-y^yy^ tert-y^/y^ ^^yi^, yy-o^ 
^vi^, ^y^/v^, ^-y^/v^, y^/v^, ^V/vX, ^yf^;H^ 

K^V/vS, hV^y/^m, ^h^V/^, -<^y^V/k^ ^i^V/i^ ^zf 



[0022] 
[0023] 
[0024] 
[0025] 



1-21 



1-6 



2-6 
2-6 

3-y^^/«, -<y^/i^ ^iy^/vStf^f £>*u5 0 

*;yy/v*. =?-^=./v^ \fuv/v^ tt^sv/^Ms ^y^f-yy/v*. ^ryy 
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[0026] 
[0027] 



[0028] 



[0029] 
[0030] 
[0031] 



<iv^T^);vm, 4^y*V/^, t°yv*y/v^ t^v 5 —/!^ t° 

1-6 

t°yvV;vv*~/i^ tfy^vV^v^rvvS, ¥yjfi/^^/v^~;vM, 
C -T;V^r7V^;V^=.;V^t\^X\^ $JxJ3\ y^^V^=- >V (y-y;V) ^ 

1-6 



1-6 



1-2 



1 2-6 2-6 1-6 

i\ C -T/V^dr^ (^(JxJ^h^S, ^h^^, ^n^dr^S) ^fbiM;fX 

1-6 

[0032] tfitE^: (i) ^lu? (r ) Km ^x^xmtsnz^mm. ry/^^m, t^m 

1-6 2-6 2-6 



1-6 



WO 2005/084664 7 PCT/JP2005/003743 

[0033] mm^(i)x*^ft%4k&!to<Dm¥mzwm£tizM.bL,xi^ m«\ mm. m 
m. v>m. ^fbfc^fik BwtTkmwt, mm. t°vmm. ^r^mm^mmm. x 

[0034] MfB^(l)^&h^fra^»0>5*>, R^S^K^M^-CfeS^-a-^f*. fclfctf , ttfIB 
^*5V^X^7K^^-efc^>fk^(^IX.{i, M. Somei, Y. 

Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 53, 1725-1736 
(2000)(##fF3CfiK2) \Z$m,<Djsmc$&>X^ ^n?>Qtfr^b\z.&ym&1rZ>Z.b 

3&s-c#5 0 *f c . MIES: (i) KfevvtR'j&Syfcl*^ xis^ksfUS^feS^-a^C^I^ 

^mm^x^vi^m^xh^i^^m^ir^b^x^o 

[0035] BtflS^O-e^^tb^b^^^^^R'^S^Xf^gmOC -T/V^r/Vm.U 

1-6 

i&xf*#M^c -t/^=/^ iix(i#it©c -T/>*~/>m. mm 

2-6 2-6 

1-6 

&\^Xtt)^u'fl/m^X$bZ>ik&m%, N, N-^^/V^/V^T^KCJ^TrDMFj 
^5, )^^WW^ C F, ^«jK©#^T, SrR-XC^tp, R^MIE^^a-e 

[0036] *tci. Mm^(j)x^£tiz>fc&m(D?-fb, R^Tkmmx&zfc&m-i, mz-tz. m 
m<D£5\asX&btbf£ffim&(X) Km^xx^u^m^-x^t^-m^. mm 

[0037] siriBS;(i)-c^$tb^fb#«>©5*>. R^s^m^feste^f** 0»J£fi, Mis 
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iz&^xx&Tm 4 &7kmm^bz>4t&mm%-&. r\ r 3 . r 5 , r 6 ^**j® 

[0038] (I) "C^Stb^fb^tt. Il«i!l^#ftT, Jn*4WHbT, (-C 

O-R 2 ) £M££-#fc^ ^7K^l(R 2/ CO-O-COR 2 ' )|T«LJlJ©7^ 

[oo39] Mfe^ (i' ) x^tiz>4k&m<D?-h, x^*ii?-e*^ r 3 , R 6 &.tm 6 <z>4>&< 

[0040] ffjfB^ (I' ) X^^mj^^--e$)<9, R 3 , K 5 RXIR 6 (D^< 

[0041] ttf|B(Dj;5^bT#^tt§^^l^^«^«, IfiV^btl5¥&, M£f^> 
[0042] fiffB^ (I) t^§n5{^i^t>^©lfW['fff§ll5t («T T2-/np^K 



WO 2005/084664 9 PCT/JP2005/003743 

[0043] ^mmtDitmmmsmmn, m^mmm^mm. m^u^^^^mm. \z* 

[0044] SIT. 2-^n^Y*-/vWMW- (I) ARtfii&Hbfcov ^-CI^0Ji-§o 
[0045] Z-'Mx^VK— /Vft^fr (I) fc5V ^*«fflO^J&#:i!#^«J^^t^ 

tM^^-r^^-e^, ^mmtLxti, m^m^f^ ^m^t^m^im 
^xmrnzn. mm. *-?±^m. mmm. mmm. mm. mmm. 

[0046] jg R^Jte, ^Rfcf^V:/^ fUBF, fi«f, -ns—vK *;nK^f/i^;H3-^, 

[0047] r©i©ii[^i, iii:fuiEia^j(Dm^, i^ak JttM, ^a^tt^j, 

[0048] jfif^J^b-Ctt, ^Rfi^V:^ T^T^J^M. fcKndf 

[0049] mm^ltL-Xlt. M*.1f s f>r7>'. fcKt^i^afcVK*^— ^\ 

[0050] M?£tt»L-c«;, ^£f*9*y/M»iH-HJe^ ^Sw^fy, ^a«|gJte^ 

[0051] ?t ^j^L-cf*, mx.tipfl'?. *vm. TkmrnMrn^m. ^mmmm^^. 

xTTV>m^y*i/VJ». ^rryy^^A, ^r^mr/v^^^ #?y^ 
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[0052] ^mm&mmtvxn, m^mwu^^m. mM^mtr^^^/v, & 
[oo53] mim&mmz.&<oxmm£in, mmt^x-m^m^mm^. 

[0054] ^(Dm^mamt^x^ ^mmm, %mm<DmMm, %mm. mm^®-^ 

[0055] ^mmmnn, &-5-m&mz£ymftz-z>K 1 0 l-ira^i-i^/ 

[0056] ^ p^j^LTBfse^^:^#i-§fc^^^, it©^, fern* mm<Dmm^ 
xvmtezft, mm^AX2-^ti4^—^mmw-<j.)(Dmmti,xi-2oom S ^, 1 

[0057] #m p mt^xfrn^^mn-r^t'^ m-^^k wm, mm^nm 
icxvmtezfiK m^xx2-^ti4^-^mmi^(i)(Dmmti.xi 0 i~50m g 

[0058] ^mb*^, ^m<Dm&m(Dmmxh%mm2oo4-64408(DmmmRTf/x 

[0059] j^t, mmM&&ifx*mm^M;fom-wimirZ)frK ^m^mmn^nh 
[0060] mmmn 

2, 4, 6-hVyti^7h^frh2, 4, 6-hy^n^-l-^°n/-?/^Vv^h^^(N- 
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MM 




NHAc 



[0061] 30. lmg(0. 064mmol)CD2, 4, 6-bV^v^7h^ (N-Tir^vV-2, 4, 6-h 
y^n^-5-^h^-W^K^-/V-3-^^^5:^) (M. Somei, Y. Fukui, M. Hasegawa, 
N. Oshikiri, and T. Hayashi, Heterocycles, 53, 1725-1736 (2000)) gr2. OmLCDDM 
FiZ.mmi^tiBW^. 31. 9mg(0. 22mmol) (Dmm^V t >^lJUK.XmUT5^m 
#Lfc 0 Z.<DmWil^ 0. 09mL(l. 28mmol) (D^n^/l^Vl^nyK^P^T^BT 

ir%b3l. 6mg (97%) (£>lWC @ lft^#fbtl^c 0 g^^/V^^/V— ^f-^ 

[0062] mp 199-200°C. 

IR (KBr): 3286, 1628, 1558, 1456, 1435, 1410, 1294, 1018 cm" 1 . 

'H-NMR (CDC1 ) 8 : 1.93 (3H, s), 2.34 (1H, t, J = 2.4 Hz), 3.23 (2H, t, J = 6.6 

3 

Hz), 3.58 (2H, dt, J = 2.9, 6.6 Hz, M7kWiMz.£<9t, J = 6.6 Hz iC^ik), 3.89 (3H, 
s), 4.91 (2H, d, J = 2.4 Hz), 5.54 (1H, br t, J = 6.6 Hz, M7K^MKX'0m^:), 7.58 
(1H, s). 

Anal. Calcd for C H Br N O : C, 37.90; H, 2.98; N, 5.53. Found: C, 37.78; H, 

16 15 3 2 2 

3.00; N, 5.44. 

2, 4, 6-hy^t2^7h^^^l-Ty/V-2, 4, 6-hy^n^7h— WN-Ti?^- 
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Wb5] 




[0063] 30. 2mg(0. 064mmol) CQ2, 4, 6-bV^v^7h— ^ (N-Ti?^VV-2, 4, 6-hU 

31. lmg(0. 22mmol)(D^^y^^Px.T^aT5^M#Ufc 0 0 
. llmL(l. 28mmol)(Z)Ty/V^n5K^Px.T^Tl. 5B#5gif #Lfc 0 

«*B£#f!tLfc 0 *t@^35^g^^^/^^/V-^^y— /V(95:5, v/v)?Ml^ 

^T/V^mmmmtir^yJ> > ^vi^h^yy^—X'mmir^t31. 0mg(95%)<D 

[0064] mp 142-143°C. 

IR (KBr): 3284, 1633, 1562, 1456, 1412, 1298, 1018 cm" 1 . 

'H-NMR (CDC1 ) 8 : 1.93 (3H, s), 3.24 (2H, t, J=6.6 Hz), 3.58 (2H, q, J=6.6 Hz), 

3 

3.89 (3H, s), 4.76 (2H, dt, J=4.9, 1.7 Hz), 4.89 (1H, d, J=16.6 Hz), 5.20 (1H, d, 
J=10.3 Hz), 5.55 (1H, br t, MfcWiMz£W¥l$d, 5.87 (1H, ddt, J=16.6, 10.3, 4.9 
Hz), 7.4 (1H, s). 

Anal. Calcd for C H Br N O : C, 37.75; H, 3.37; N, 5.50. Found: C, 37.75; H, 

16 17 3 2 2 

3.37; N, 5.42. 

2, 4, 6-bV^v**7b~^frbl-^^i?^-2, 4, 6-hU^ci^e^h^>(N-Tir 
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am 




[0065] 40. lmg(0. 086mmol) <D2, 4, 6-bV^^9b=-^(N-T^^/^-2, 4, 6~b 

, 41. 4mg(0. 30mmol)<D^ifcfry^ASrin^.T^iaT5^tjlH^bfco ^<£>^?&^ 
0. 20mL(l. 72mmol)(D-<^> ? /V^n^K^P^.T^aTl0#rBlit#b^: o KJ&f& 
iC^k&rJ^H^/V^^/W-^y— /K95 : 5, v/v) ^^Sr*P^T^#^, 

»jsrc3imiftmufe, ^rttWB^w^sra-u, t^p^Tk-ei^u mwti-bwj* 
/v^^/v^mmmmtir^y^^b^yy^—'emmir^^o. 3m g (83%) 

[0066] mp218-219°C. 

IR (KBr): 3280, 1630, 1547, 1454, 1414, 1360, 1298, 1014 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.91 (3H, s), 3.26 (2H, t, J=6.6 Hz), 3.61 (2H, td, J=12.7, 6.6 

3 

Hz), 3.88 (3H, s), 5.36 (2H, s), 5.54 (1H, br t, J=6.6 Hz, fijfcS&OniCfcflfB^, 
7.01 (2H, d, J=6.6 Hz), 7.27-7.33 (3H, m), 7.39 (1H, s). 

Anal. Calcd for C H Br N O : C, 42.97; H, 3.43; N, 5.01. Found: C, 42.76; H, 

20 19 3 2 2 

3.40; N, 4.86. 

2, 4, 6-bV^v^*7b~^fab2, 4, >'(N-T*fe^Vl' 
-2, 4, 6-h!Jyn^e-5-p<h^iy-l-hiy/W^K— ;W3-x^t*y)©^ 
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[0067] 40. 5mg(0. 086mmol) CD2, 4, 6-MJ^t2^^h^>- (N-7tf/^2, 4, 6-MJ 
^P^5-4^WyK- /V-3-3i^^-5^) £2. OmL<DDMFfd^§?Lfd§^^ 
4. lmg(0. 10mmol)(D^*^^-by^A^P^.T^*#H^T^a-ei0^it#b 
fc 0 i<D|§$e^ 348. Omg(l. SOmmoD^h^^nUK^PX., ^UT1B#Pb1}1# 
LfCo S^f^fcR^P^ ^PP^M-^/- /V(95:5, v/v) ?M^?§i|-e3 

^Xm^km^mt'o ^V^^f/V^i^tU /V(98:2, v/v) 

?M^^^ffi^^«^7^n-^h^^^--e|tMi-§^40. 4mg(75%) CO 

[0068] mp215-216°C. 

IR (KBr): 3305, 1628, 1541, 1454, 1392, 1200, 1174 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.88 (3H, s), 2.40 (3H, s), 3.18 (2H, t, J=6.6 Hz), 3.49 (2H, q, 

3 

J=6.6 Hz), 3.90 (3H, s), 5.42 (1H, br t, fi^K^P^J:^^^), 7.27 (2H, d, J=7.5 
Hz), 7.74 (2H, d, J=7.5 Hz), 8.59 (1H, s). 

Anal. Calcd for C H Br N O S: C, 38.55; H, 3.07; N, 4.50. Found: C, 38.28; H, 

20 19 3 2 4 

3.15; N, 4.30. 

l-fcKt^v^h— >t5>&2, 7-^W7^>(la),2, 4— 2^/n^9N=- ^(1 

b), 7-^t2^^h^>-(2a)^m, >-(2b)<Z>gl& 

Mb8] 
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[0069] 101. Omg(0. 41mmol) m-fcKt^v^h— >(M. Somei, N. Oshikiri, M. 

Hasegawa, and F. Yamada, Heterocycles, 51, 1237-1242 (1999)) &r5. OmLCDWtWZ 
Km^fcmm^.O. 57^/Vm&(D^mmmmWi&0. 68mL(0. 39mmol);!jP;i 

(95:5, v/v)m&mm-v3m#\ML.iZo ffimm%muiki&ykx»ffifru mnstrhv 

Mir&b, ^t±iJlI^12. Omg©2, 7-^n^7h^y(la) (8%), 20. 0mg©2, 
^^/n^i^ydb) (13%), 7. lmg(D7-^ti^^h^(2a) (6%), 18. 4 
mg©4, 7-^n^9N^(2b)(12%)&T*8. 8m g (9%)O^^M^#fc 

o 

[0070] n-^fn^^yh^ (2a) ] 

[0071] IR (KBr): 3209, 1653, 1541, 1489, 1043, 829 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.93 (3H, s), 2.92 (2H, t, J=6.7 Hz), 3.57 (2H, q, J=6.7 Hz, j£ 

3 

yfcS&OMCj;!) t, J=6.7 Hzfcg&fb), 3.85 (3H, s), 5.51 (1H, br s, MtK^MU;^^ 
), 7.00 (1H, d, J=1.7 Hz), 7.06 (1H, d, J=1.7 Hz), 7.07 (1H, d, J=2.0 Hz, Ifcfc^&n 
K£<9s icmt), 8.09 (1H, br s, fi^ia^i^^c). 

MftMifeKwcfttir m/z: Calcd for C H BrNO: 310.0316, 312.0297. Found: 

13 15 2 2 
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310.0320, 312.0304. 

[4, 7-v ? ^n^9h->'(2b)] 

mp 212-213°C ?m&/>J>,-^V^bnW&\sXm&<D , lfcft&h%:Z 
). 

IR (KBr): 3269, 1635, 1618, 1558, 1301, 607 cm" 1 . 

'H-NMR (DMSO-d ) 8 : 1.79 (3H, s), 2.89 (2H, t, J=6.6 Hz), 3.51 (2H, q, J=6.6 Hz, 

6 

fiyfcSft&MCW t, J=6.6 HzlC^k), 3.84 (3H, s), 5.45 (1H, br s, M^&WK^m 
£c), 7.02 (1H, d, J=2.2 Hz, M7kffiJtt\Z3:*)sK&4\$, 6.95 (1H, d, J=2.1 Hz), 7.03 
(1H, d, J=2.1 Hz), 8.05 (1H, br s, m^^MKX'Om^:). 
fi^lfm/z: 388 (M + ), 390 (M + ), 392 (M + ). 

Anal. Calcd for C H Br N O -1/8H O: C, 39.80; H, 3.66; N, 7.14. Found: C, 

13 14 2 2 2 2 

39.62; H, 3.63; N, 7.06. 

[2, 7-i^/n^9N=^(la)] 

mp 211-213°C ?vv*;VJ±-^^frhWlfeMi\^Xm&(Dmyt&bt£% 
). 

IR (KBr): 3114, 1643, 1626, 1568, 1487, 1078, 825 cm" 1 . 

X H-NMR (CDC1 ) 5 : 1.93 (3H, s), 2.89 (2H, t, J=6.6 Hz), 3.51 (2H, q, J=6.6 Hz, M. 

3 

7kW£fiQfc£*) t, J=6.6 Hzicmt), 3.84 (3H, s), 5.45 (1H, br s, MTK^MKX^m^K 
), 7.02 (1H, d, J=2.2 Hz, M&WJQiZkVsiC&fc), 6.95 (1H, d, J=2.1 Hz), 7.03 
(1H, d, J=2.1 Hz), 8.05 (1H, br s, M^K^P^^^c). 
Sm5>W m/z: 388, 390, 392 (M + ). 

Anal. Calcd for C H Br N O -1/4H O: C, 39.57; H, 3.70; N, 7.10. Found: C, 

13 14 2 2 2 2 

39.57; H, 3.61; N, 6.94. 
[2, >-( lb)] 

M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 53, 
1725-1736 (2(M)foWM<D4\&mil<Dm&b—&Uto 

[0072] mmmei 

l-fcKndrvO^—^^, 4, 7-MJ:7 r n^7h~>'(ld) , 2, 4, 6, 7-Th7?*v 
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^7h-^(le), 2, 4, 6-hy^n^7h-^(lc)&U?3-(2-TirhT^K^/V) 

-3, 4, 7-hy^n^-5-^b^r^-2-^y^^Ky^(2c)(D^ 

Wb9] 



R = CH 2 CH 2 NHAc 




[0073] 54. lmg(0. 22mmol) m-tK^v^h— ^£3. OmL<DgTO^§^Uc:}§^^ 
, 0. 57^E/V|tS^^:*@^^^l. 14mL(0. 65mmol)^Px., ^&T2R#f?l3jf 

6mg©2, 4, ^(ld) (22%), 21. 0mg(D2, 4, 6, 7-rh7^n 

^^h-^(le) (18%), 2. 7mg(D2, 4, 6-hy^n^7b— ^(lc) (3%)S.t) ? 10 
. 3mg(D3-(2-TirhT5K^^/V)-3, 4, 7-hy^n^E— B-^Y^-2-^ s M^ 
Ky^(2c) (9%)^#7C 0 
[0074] [2, 4, 7-hy^t2^e^h^^(ld)] 

mp 220-221°C (#fi?^ ^^n^/k^^^i^^^S^^bT^^^flli^^^ 
). 

IR (KBr): 3140, 1674, 1550, 1527, 1300, 1107, 1066 cm" 1 . 

'H-NMR (CDC1 ) 8 : 1.93 (3H, s), 3.19 (2H, t, J=6.6 Hz), 3.59 (2H, q, J=6.6 Hz, Jt 

3 

7kW<Mz.£<9 t, J=6.6 Hz^^fb), 3.91 (3H, s), 5.55 (1H, br s, MtK^P^J;^^^ 
), 7.05 (1H, s), 8.25 (1H, br s.MTfcia^JMife). 

Anal. Calcd for C H Br N O : C, 33.29; H, 2.79; N, 5.97. Found: C, 33.27; H, 

13 13 3 2 2 

2.87; N, 5.94. 

[2, 4, 6, 7-^h7^n^7h-^(le)] 

mp 232-234°C ^^^^^^hW^VXm^^L^tf^ 
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). 

IR (KBr): 3095, 1624, 1576, 1433, 1288, 1039 cm" 1 . 

'H-NMR (DMSO-d ) 5 : 1.77 (3H, s), 2.99 (2H, t, J=7.0 Hz), 3.27 (2H, q, J=7.0 

6 

Hz), 3.79 (3H, s), 7.88 (1H, br t, J=7.0 Hz), 12.33 (1H, br s, MtK^IJWKX^^:). 
Anal. Calcd for C H Br N O : C, 28.50; H, 2.21; N, 5.11. Found: C, 28.25; H, 

13 12 4 2 2 

2.29; N, 4.84. 

[3-(2-T-fehT5K^/V)-3, 4, 7-bVyv^-5-*b*ci/-2-tty^>'}?V>'(2 
c)] 

IR (film): 3261, 1734, 1653, 1466, 1435, 1298, 754 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.83 (3H, s), 2.70-2.76 (1H, m), 3.10-3.19 (3H, m), 3.88 (3H, 

3 

s), 5.53 (1H, br s, M^K^P^i^^^), 6.95 (1H, s), 8.04 (1H, br s, fi^K^P^J; 
r^^fgff m^Wm/z: Calcd for C H Br N O : 482.8554, 484.8534, 486.8513, 

13 14 3 2 3 

488.8493. Found: 482.8508, 484.8505, 486.8502, 488.8497. 
2, 4, 6-MJ^in^^h^^(lc) 
M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 53, 
1725-1736 (2000)^fB«(D^^12(D#;tt^— &UZo 

[0075] imnfim 

l-tY^tyb—^frhA, 7-v ? ^t2^7h^>'(2b). 2, 4, 7-MJ^n^9I^^( 
ld)RXf3-(2-T±bT^^M-4, 7-^vi^-5-^b^riy-2-^y4^V> 
(2d)<D^& 

Wfcio] 
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[0076] 107. 9mg(0. 41mmol) C01-^h^>^7h^>-^5. OmL<D^^KM^tcMWi^- 

, o. 57^/umm<D^mmmmm&o. 70mL(o. 40mmoD^px., m&T2mmm, 

4mg©2, 4, 7-hy^n^7h— ^(ld) (37%), 18. 4mgCD4, 7-v^n^y^h— 
>-(2b) (11%)^U?26. lmg(D3-(2-Ti?hT$K^/V)-4, 7-^^n^e- 

df-^-2-^y-r^Ky^(2d) (i6%)^#fc 0 

[0077] [3-(2-T-fehT5K^/V)-4, 7-v ? ^n^e-5-^h^f^-2-^y-r^Ky^(2d) ] 
mp 224-225°C ^nn^/kA-^^y— /k-^^i^^^S^^bT^cD^ 

IR (KBr): 3296, 1712, 1625, 1545, 1460, 1431, 1306, 1286 cm" 1 . 

'H-NMR (CDC1 ) 8 : 1.93 (3H, s), 2.26 (1H, dqd, J=13.4, 8.1, 2.4 Hz), 2.54 (1H, 

3 

dtd, J=13.4, 6.6, 3.2 Hz), 3.37 (2H, qd, J=6.6, 2.4 Hz, fi^gsMcJ^td, J=6.6 Hz, 
2.4 HzJC^ffc), 3.65 (1H, dd, J=8.1, 3.2 Hz), 3.86 (3H, s), 5.99 (1H, br s, fi^K^ 
Mz.£<9m$:), 6.88 (1H, s), 7.52 (1H, br s, M^mH-JM^c). 
Hm5>#f m/z: 404, 406, 408 (M + ). 

Anal. Calcd for C H Br N O -1/2H O: C, 37.62; H, 3.64; N, 6.75. Found: C, 

13 14 2 2 3 2 

37.84; H, 3.47; N, 6.75. 

2, 4, 6-hy^t2^^h^^(lc)^^2, 4, 6-hy^n^e-5-^h^hyy°^5>'(2e) 

Wbii] 
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[0078] 103. 6mg(0. 22mmol) <D2, 4, 6-hy^nA^h^^(lc)iSr2. OmL©^/-;V 
^fi?Uc:l«^ 2. OmL(33. 4mmol)<D40%^^b^-hy>A^|g^Px. % 5 

^■-T* (46: 3:0. 3, v/v) ©l^l^ttHlit5*7^^n vh^- 
"CHISS^fc, 71. 3 mg(76%)(0t^@^«tlfc o ^^^te^t* 

[0079] mp 70°C 

[0080] IR (KBr): 2931, 2868, 1583, 1552, 1452, 1403, 1300 cm" 1 . 

'H-NMR (DMSO-d ) 5 : 2.77 (2H, t, J=7.6 Hz), 2.95 (2H, t, J=7.6 Hz), 3.31 (3H, br 

6 

s), 3.77 (3H, s), 7.50 (1H, s). 

MftM iEff A##f (FAB + ) m/z: Calcd for C H Br N O: 424.8500, 426.8479, 

11 12 3 2 

428.8459, 430.8439. Found: 424.8524, 426.8507, 428.8474, 430.8463. 

Wki2] 

? r H Br 

MeO / \.N,.Me One Pot MeO^A^-^NHR 



^sk Me OnePot MeO s ^k ^ ^NHF 

-wC Br o - Br X3gQ)^ ■> , 

H h b ) R = nananoyl 

1 c) R - palmitoyl 

x O d) R — cyclopropylcarbonyl 



[0081] (1)2, 4, 6-MJ^n^7h— ^(lc)j&>£>2, 4, 6-MJ^n^-5-^h=ari/-N-^^WU 
/Vhy^^(3a)(Z)^ 
104. 5mg(0. 22mmol)<D2, 4, 6-hy:/n.M7b— ^(lc) £:2. OmL©^^/- 
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McmM^tcMWK, 2. OmL(33. 4mmol) (D40%^C^k^MJ^A^K^|g^Px. 

tt£<, 3. OmL(D4ffE7K^i2ti^;/^^^^bf-o Z-<DMm^ 3. OmLcD^nuTjvVA 
23. Omg(0. 23mmol)(Dhy^^/kT5^, 21. 2mg(0. 22mmol) (D?n/V 
mmt^/V. 23. Omg(0. 22mmol)<Z)^m^^!«b^4a^K^^^Px.T 
, ^UTimmWtWlsfCo Rf^mK^Mx.. (95 

:5, v/v)-cttmL/c 0 ttffiM^^p^Tk-e^b, ^^hy>^-e^m, ^ 

[0082] mp 74-79°C. 

IR (KBr): 2960, 1624, 1520, 1404, 1300 cm" 1 . 

'H-NMR (CDC1 ) 5 : 0.88 (3H, t, J=7.3 Hz), 1.29 (2H, sex, J=7.3 Hz), 1.56 (2H, 

3 

quint, J=7.3 Hz), 2.13 (2H, t, J=7.3 Hz), 3.18 (2H, t, J=6.6 Hz), 3.61 (2H, q, J=6.6 
Hz, M7kMH££«9t, J=6.6 HzKMit), 3.88 (3H, s), 5.63 (1H, br t, J=6.6 Hz, MtK 

mmcxvmz:), 7.44 cm, s ), 8.69 cm, br s, m^mm^mn^:). 

r^^l?i£ffA##f m/z: Calcd for C H Br N O : 507.8996, 509.8976, 511.8956, 

16 19 3 2 2 

513.8935. Found: 507.8969, 509.8982, 511.8975, 513.8917. 

(2)2, 4, 6-hy^n^7h— ^(lc)^ib2, 4, 6-hV^^-5-^b^-N-yi-y 

[0083] m P 58-62°C. 

IR (KBr): 2922, 1606, 1550, 1414, 1302 cm" 1 . 

'H-NMR (CDC1 ) 5 : 0.87 (3H, t, J=6.9 Hz), 1.21-1.31 (10H, m), 1.52-1.60 (2H, 
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m), 2.12 (2H, t, J=7.7 Hz), 3.18 (2H, t, J=6.6 Hz), 3.60 (2H, q, J=6.6 Hz, MfcWM 
K£<Qt, J=6.6 HziC^t), 3.88 (3H, s), 5.58 (1H, br t, J=6.6 Hz, M7^mMcX'0m 

7.45 (1H, s), 8.41 (1H, s, M^K^P^J:«9^^). 
MM.ft$T m/z: 564, 566, 568, 570 (M + ). 

Anal. Calcd for C H BrNO-HO: C, 41.05; H, 5.00; N, 4.79. Found: C, 40.93; 

20 27 3 2 2 2 

H, 5.05; N, 4.95. 

(3) 2, 4, >-(lc)^£>2, 4, 6-hy:/n^-5-^h3->-N-^/^ 
Y-(/VYVzfWs (3c) <D&$L 

(1)(D2, 4, 6-hV^'^-5-^h^iy-N-^UV/^hV^^ (3a) (D^-mm^lr 

(3c)^72%-C^Ufc 0 ?uu*;V^-^-y-l/frhWlfe^X^ 

/Co 

[0084] mp 107-108°C. 

IR (KBr): 2918, 2850, 1618, 1550, 1410, 1298 cm" 1 . 

'H-NMR (CDC1 ) 5 : 0.88 (3H, t, J=6.9 Hz), 1.22-1.27 (24H, m), 1.53-1.59 (2H, 

3 

m), 2.12 (2H, t, J=7.7 Hz), 3.18 (2H, t, J=6.6 Hz), 3.61 (2H, q, J=6.6 Hz, M.ftMM 
KRQt, J=6.6 HzkZMit), 3.88 (3H, s), 5.61 (1H, br t, J=6.6 Hz, M7kW;Mc£W% 
2c), 7.44 (1H, s), 8.62 (1H, br s, M^.^M^X'Om^). 
WWAtfv m/z: 662, 664, 666, 668 (M + ). 

Anal. Calcd for C H Br N O -1/2H O: C, 48.09; H, 6.28; N, 4.15. Found: C, 

27 41 3 2 2 2 

48.15; H, 6.34; N, 4.17. 

(4) 2, 4, 6-hU^n^7h— >(lc)frb2, 4, 6-MJ^n^e-5-^h^ri/-N-^ti 
-?n\i°/Vjj/V^/vy])^$^ (3d) (D^J& 

(1)<D2, 4, 6-bUy^^-5-^h^-N-^U])/VhVy"^V^ (3a) (D^f^m^if 

ot, @^(3d)^67%-e^b7t 0 ^nn^M-A ^f-^^S^^ H LT, 
[0085] m P 84-84.5°C. 
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IR (KBr): 3421, 1628, 1527, 1404, 1300 cm" 1 . 

'H-NMR (CDC1 ) 5 : 0.70 (2H, td, J=7.4, 4.4 Hz), 0.93 (2H, dt, J=7.4, 4.4 Hz), 1.29 

3 

(1H, tt, J=7.4, 4.4 Hz), 3.19 (2H, t, J=6.5 Hz), 3.61 (2H, q, J=6.5 Hz, MtK^P^ 
£<9t, J=6.5 HzK^jt), 3.88 (3H, s), 5.81 (1H, br t, J=6.5 Hz, M^KSsM-J;^^ 
), 7.43 (1H, s), 8.60 (1H, br s, M7kMH-J;<9^). 

mftMifeWMfttif m/z: Calcd for C H Br N O : 491.8683, 493.8663, 495.8643, 

15 15 3 2 2 

497.8622. Found: 491.8698, 493.8634, 495.8635, 497.8594. 

Anal. Calcd for C H BrNO-HO: C, 35.12; H, 3.34; N, 5.46. Found: C, 34.77; 

15 15 3 2 2 2 

H, 3.00; N, 5.34. 

2, ^(4)^^N-Tir^-/V-l-tert-7>dr^/V^^/V-2, 3-i? 

tKn-5-^h^>hy^°^5^ (5) <D^M 

Wkl3] 




NHAc 



4 5 



[0086] 172. 5mg(0. 737mmol) (D2, S-vWn^h— XM. Somei, Y. Fukui, M. 

Hasegawa, N. Oshikiri, T. Hayashi, Heterocycles, 53(8), 1725-1736 (2000) ^#1^ 
tltt ; mz.%\^J$)tl7. 9mg(0. 15mmol) ©4-^^7$yt°!J^y^7. Om 
L<D?vufrjVM^¥$M\^tMmK, 207. 8mg(0. 952mmol) (D^-tert-^^VV 

/K97:3, v/v)u&mm%mmmmkir%#7j>>?v2^hy7^-^mW:ir%b, 2 

34. 2mg (95%) COS\km^ g ffiW&hfrltCo 
[0087] tt^: M-fett^S. 

IR (KBr): 3278, 1701, 1635 cm" 1 . 

'H-NMR (DMSO-d , 90°C) 8: 1.50 (9H, s), 1.56-1.66 (1H, m), 1.80 (3H, s), 
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1.82-1.91 (1H, m), 3.13 (2H, q, J=6.4 Hz), 3.22-3.32 (1H, m), 3.56 (1H, dd, 
J=10.7, 6.4 Hz), 3.71 (3H, s), 4.03 (1H, t, J=10.7 Hz), 6.70 (1H, dd, J=8.5, 2.4 Hz), 
6.80 (1H, d, J=2.4 Hz), 7.47 (1H, br d, J=8.5 Hz), 7.55 (1H, br s). 
mftMtfeW-KLfttir (FAB + ) m/z: Calcd for C H NO (MH + ): 335.1971. Found: 

18 27 2 4 

335.1966. 

N-T-fe^/V-l-tert-^h^^/V^^/V-2, S-^tKn-S-^h^hU^^^ (5 
)^f>N-7tf/W2, 3— 6, 7-hV?vv-5-*h*i/b})zf#5.l'(8)RXfi 

Wbl4] 




[0088] 76. 5mg(0. 23mmol) (DN-Tir^/V-l-tert-^h^r^/^^/^-2, 3-v>fcK 
n-5-^h^ciyhV^^^(5)^4. Or^<D^nn^/VMzMM\^Wm^ 92. Omg( 
0. 69mmol) (DN-^nnn/N^^^K^pi, 3H#^3l^Lfc 0 MJ&fSfc^njJvW 

J^fxi^Wy-y 4— -emWkir&b, 44. 8mg(DRf'fgC0|llCN-Tir^-/V-l-tert-^ 
h^>#/V^/V-2, S-^tKn-4, 6, 7-hy^nn-5-^h^>hy^5^(6) tN- 
T-fe^/V-l-tert-^h^^/V^^/V-4, 6-v^nn-2, 3-v ? fcKn-5-^h^v'h 
y^$^(7)(D?M^^#^i 0 ~(DU&!®)$:, 2. 0mL(D^nn7^/VA-hy^/V^-ng^ 

^(4:i, v/ v )^^^^u mmrsmmmwvtco mm^m^u mhtitc 
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^^m^^-r^^^^^^-^h^^^— e^gi*tM«^, ^m«t-, 10. i mg 

(13%) (Dit^mStY. 3mg (11%) <D^1^9<H#fc 0 
[0089] 'H-NMR (CDC1 ) 8 : 1.83-2.01 (2H, m), 1.97 (3H, s), 3.24-3.41 (2H, m), 

3 

3.46-3.56 (2H, m), 3.74 (1H, t, J=9.4 Hz), 3.82 (3H, s), 4.03 (1H, br s), 5.60 (1H, 
br s). 

'H-NMR (CDC1 ) 8 : 1.58 (1H, br s), 1.82-1.95 (2H, m), 1.96 (3H, s), 

3 

3.25-3.35 (2H, m), 3.38-3.47 (2H, m), 3.69 (1H, t, J=8.9 Hz), 3.81 (3H, s), 5.64 
(1H, br s), 6.53 (1H, s). 
[H»!J12] 

N-TW/V-2, 3-i?th*v-4, 6, 7-hy^nn-5-^h^hy^ 0 ^^ (8)3^4, 6, 
> (10) (D&)& 

Wbl5] 



[0090] 10. lmg(0. 03mmol)(DN-T-fe^7V-2, 3-^tKP-4, 6, 7-hy^Pn-5-^r- 
*ri/hVzf#^(8)&2. Or^(D?uuTfr/VMzMM\jtWfc\Z., 41. Omg(0. 47m 

mt-r^y^n^^y^—^m^xmm^. 9. 5m g (95%) <d @ mm^wz. 0 

[0091] mp 1 99-20 1°C. 

IR (KBr): 3273, 1624 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.96 (3H, s), 3.18 (2H, t, J=6.8 Hz), 3.60 (2H, q, J=6.8 Hz, 




8 



10 
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fcWiMZ.X'Ot, J=6.8 Hz \ZMit), 5.57 (1H, br s, fi^k»UU;<9^£c), 7.13 (1H, 
br d, J=2.4 Hz, M7k«H^J;<9s \Z.Mit), 8.35 (1H, br s, M7kttU-J:<9?rl£c). 
r^fiffESCm^flf (FAB + ) m/z: Calcd for C H CI N O (MH + ): 335.0121, 

13 14 3 2 2 

337.0091, 339.0062, 341.0032. Found: 335.0112, 337.0098, 335.0092, 341.0058. 

^nn^h^(ll)(Z)^ 
Wbl6] 




9 11 



[0092] 7. 3mg(0. 024mmol) 6-v^£m-2, S-^tK^-S-^h^iy 

hy^^(9)^2. OmL(D^nxi^7VMtmM^t'Mm\^ 15. Omg(0. 17mmol) 

S^y#^>£rfe#^U ?nwfc;VJ*-*?;— /K97:3, v/v) ^§ffi?§»i-5 
^^A^n^h^^--e|fMb-C. 6. 2mg (85%) <D g Kj^£#fc 0 

[0093] 1»:it^^« 0 

[0094] IR (film): 3278, 1653 cm" 1 . 

'H-NMR (CDC1 ) 5 : 1.96 (3H, s), 3.18 (2H, t, J=6.7 Hz), 3.60 (2H, q, J=6.7 Hz, M. 

3 

*mn-J;<9t, J=6.7 Hz«^), 5.58 (1H, br s, M^mM^X^m^:), 7.05 (1H, br 
d, J=2.0 Hz, m7k^M^.X'0s 7.28 (1H, s), 8.17 (1H, br s, M7K^M^X 

mftMifeWiifttif (FAB + ) m/z: Calcd for C H 35 C1 N O (MH*): 301.0511, 

13 15 2 2 2 

303.0451, 305.0452. Found: 301.0520, 303.0478, 305.0444. 

4, 6-v ? ^nn^h^^(ll)^^2-^n^e-4, Q-i/?nu^Y^(12)<D&]& 
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CI CI 
MeCX^ k ^ .NHAc UeO^J ^ ^ v^NHAc 

0 wT c,CgC 

H H 

11 12 



[0095] 6. 2mg(0. 021mmol)(D4, 6-^o^7h= ^(11)^1. OmLO^tm/JvVA- 
^a^/Vcn— ^yV(l:l, v/v)M-^^^^»byt^^(31, 5. 9mg(0. 018mmol 

M^^^^i-^^JS^^^b^T^— ^fV\RfftO. 36-0. 28<Dy^R^nin* 
/VA-^y— /V(95:5, v/v)titliL, 2. Omg (26%) (D @ l^£#fc 0 

[0096] mp 227-229°C (^#?) 0 
[0097] IR (KBr): 3361, 1653 cm" 1 . 

'H-NMR (CDC1 ) 8 : 1.93 (3H, s), 3.15 (2H, t, J=6.6 Hz), 3.58 (2H, q, J=6.6 Hz, JE 

3 

7kW<Mz.£<9t, J=6.6 Hz \zMit), 5.55 (1H, br s, fi^K^P^J;«9^^), 7.25 (1H, 
s), 8.28 (1H, br s, M^^MUM;^). 

MftMifeWAfttir m/z: Calcd for C H BrCl N O (MH*): 378.9615, 380.9586, 

13 14 2 2 2 

380.9595, 382.9557, 382.9566, 384.9536. Found: 378.9614, 380.9565, 380.9565, 
382.9547, 382.9547, 384.9557. 

i$mm 1 5] ^^—^mm^'wmm km -rz&wptm. 

N. Suzuki, and A. Hattori, J. Pineal Res., 33, 253-258 (2002)(^fE<cC»^ife^t^o 

[0098] 3c^*cB(D^ (#:m30g#ff^) &MS222 

;VV^>^i!§|i|[(ethyl 3-aminobenzoate, methane sulfonic acid salt) )(Aldrich)"C^Ki#L 
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[0099] i^ift^^l^, io%*;wyy©Aofco. osm^vVv^MWIRCpH 

[0100] im,m^m^tc2-y"n^^Y^> (5£ (I) t31*5V NTX£S HlH UK^, R'^tK^^, 

^5~C<fc^ M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, 
Heterocycles, 53, 1725-1736 teOOO^Bic^^-J^^cLfco 

[oioi] (imitm^<D^tf%BW:m^muffimk*^T?—ii (trap)©^®^ 

96^(D-^^n7V— h^A^ •?rtt-etb(D5 , v:^20mM?g^'^^.tJ ? 10mM/^^— h 
P7x/- /Vy^(^a)(DAo/cl00mM^IS»^200 jU 25 0 C"eiB# 
^BC^^ ^V>-e2N7K^^hy->A7K^(50 J ul)^PX.-CS^lhfefc o ^ 
<£>^L ra^Tf&lSOju l^SlJ(DW^ci^— M^#U TRAP^J;«9^C^^7^h 
n^^/-/KpNP)(Dfi^^;3feSf+(405nm) ^£*9PJ5£Lfc 0 ?$#M<£>?£tt 

[0102] j&PfrSrEllA, laiB&T^^l^i-o 
[^1] 
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TRAP gf£ 



4 v 


CM) 


\ ~ ^- h P y y 1 — ./L'^il 
(nmol/mg 9 P a/B^B) 


> 7 r — ~s 


1 0 £ 
1 0 ~ 6 
1 O" 4 


2. 9 1 ±0. 13*** 

2. 6 9±0. 15 

2. 6 7 ± 0. 11*** 




1 0" y 
1 0 " 6 

1 O" 4 


3. 02 + 0, 2 3 
2. 62 + 0. 17** 

2. 83 + 0. 23* 


2,4, 6- h y yn^ / 7 b ' 


1 0" a 
1 0 ~ e 
1 O" 4 


2. 8 8 + 0. 0 8** 
2. 8 7+0. 13 
2. 9 3 + 0. 18** 


1-T y /V -2, 4,6-fr/n^^7 

p^>- 


10" a 
1 0 " 15 

10" 4 


2. 99 + 0. 13** 
2. 8 9 + 0. 12*** 

ri U V -J— M i rv * * * 


2, 4,6- r y ^nt-l-^fl^;^ 


1 O" 8 
1 0" 5 
1 0 4 


2. 7 8 ± 0 . 15*** 
2. 82 + 0, i5*** 
2 . 7810. 13 *** 


1—0-^71^-2, 4, 6- H/n^^ 


1 0" 8 
1 O" 6 
1 0" 4 


2. 85±0. 20** 
2. 83 + 0. 2 0="* 
2. 5 9+ 0. 2 4 *** 


2, 4, 6, 7-T" h^/P^^^b-^ 


1 0 8 
1 0" a 

1 0~ 4 


3 . 19+0. 14 
2. 83+0. 16** 
2 . 7 1 + 0. 17 *** 




3, 4 3±0. 0 4 



* p < 0 . 0 5 

** p < 0 . 0 1 
*** p < 0 . 0 0 1 



[0103] (2) ^mm^n^m ■ T/vwawrf—e (alp) 

mmm(pH9. 5)&200jKtinijfcT25treill#|!B^£li% 2N*g|^by?A?R?§ 

~h»U ALP^J;«9^CfcpNP(D*^^:3feSf+(405nm) ^£«9$'J5£U ^ 

[0104] M^^g|2A N ®2B,&t*S2A~ ^2G^1~ 0 
[^2A] 
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ALP ffiffi 





(M) 


(thuoI/ mg 1? n 






1 0" 8 


5 . 4 5 ± 0 . 


2 7 * 




10" fi 


5, 4210. 


2 5* 




1 0 ~ 4 


5. 1 9±0. 


3 6** 






8 . 1 7 + 0. 


3 4 



* p < 0 . 0 5 

** p < 0 . 0 1 



m2B] 



ALPitt 





(M) 


(nmol/mg 9 o 3/^) 




1 0 ~ 8 


7 . 41+0. 3 5 * 






6 . 0 3 ± 0 , 6 6 




10" 4 


5 , 7 2 ± 0 . 4 7 






6 , 1 7 ± 0 . 3 4 



* p<0. 05 



ALPffitt 



4 > v-^nmtfc 


(M) 


(nmol/mg ^ u =i/ft£[SJ) 




10 8 


7. 5 8 + 0. 7 0*" 


2,4,6-f y 7 


1 0" 6 


6 . 6 1 + 0. 3 8 




1 O" 4 


6 . OO + O. 3 8 






6 . 00+0. 13 



** p<0. 01 



[*2D] 



ALPfi-tt 





<M) 


- hu7^y — /i»m&M 

(nmol/mg P =2/fl#EU) 




1 0" B 
1 0 " fi 
1 0 " 4 


8. 3 0 + 0. € 8 * * 
6 . 7 9 ± 0. 6 3 
6 . 4 4 + 0, 44 




6 . 17+0. 3 4 



** p < 0 . 0 1 
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ALPStt 





(M) 


(nmol/mg ^> u =i/B5r|i8) 


2, 4, 6- b V ^P^-l-^P/^^ 


1 0 8 
1 0" 6 
1 O" 4 


7. 0 7 + 0. 75 

8. 6 6 + 0. 47* 
7 . 55 + 0. 7 6 




6 . 0 0 ± 0 . 13 



* p < 0. 0 5 



[3g2F] 



ALPjStt 



4 V 


sis 

(M) 


(nmol/mg 


1—0-^/1—2,4,6- MJyn^e^ 


1 0" a 
1 0 " 6 
1 0 " 4 


8. 44 + 1. 00** 
7. 9 2 + 0. 5 5* 
7. 77±0. 3 7* 


- > K U ^yV <*S«6iJP) 


6. 0 0± 0. 13 



* p < 0 . 0 5 



** p < 0 . 0 1 



ALP fj?Hi 



4 zs K-^MBMM* 


sis 

(M) 


(nrnol/mg »> n ^/B#RO) 




1 0~ 8 


7. 90+0. 73** 


2, 4, 6 3 7—7 h y ^rr^e^ 5? ], - > 


10" 6 


6 . 1 2 ±0. 5 0 




1 0- 4 


6. 1 2±0. 4 1 






ft . 11 + 0. 3 1 



** p < 0 . 0 1 



[0105] *K«^3lfflL^T<DfiJ?T^ #fF^WfFWm^^«##^bT^: 
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[0106] *&m&iir®mmmmm. #m»m£&4mATm&mmbMW^<Dmm<D 
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[1] tfCSSCD: 




1-6 

2-6 2-6 

1-6 

1-21 

1-6 

[2] fi5j<ijUfE*<z>5£ (i) ^$tL^^^x«^(7)^^^r«#^lHJ^^tt{b^j 

o 

[4] #C*W ): 
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1-6 2-6 2-6 

r;v^;vm,, mmxmmm^^m^ mmxmmm^r^/^^ m 

^(DC -T^/u^/u^^/um, X\ii^M^^;R 2 \iWMX\±4¥WM(DC 

1-6 1-21 

zmirtiK x&7kmmttm~rm&. r\ R 5 Rxm. 6 (D^<ti,i^mmw^^ 

1-6 

•x?^ztizik&®x\tt<Dm. «au mm^, a' ) vt\ xa^af jic^n r 1 ^ 

*jJ§C^\ R 2 ^M^/VS, R 3 , R 5 &tm 6 /^zk*JJ§C^ R^M^/VS^fc^bl^K X 
&U*R 5 ^J|*jj!C^\ R 1 ^**^^-, R 2 ^M^/^, R 3 S:^R 6 ^^*i^^- N R 4 £M 

^■/vm^-h^it^m. xRxfR 3 ^mm^-. r 1 ^**^, r 2 #w/^ r 5 ^ 

R 6 /^7ki?jijB\ R 4 ^^m^^t^m. MU^X, R 3 &I^R 5 ^^#J^^-, R 1 ^ 

Tkmm^-. r 2 #w/^ r^tr^^ R 4 ^^^m-vh^t^^m< 0 )» 

[5] fi^S4fEigc<Z>*OT )^*5V^,X^ ; ^^^- N R 1 ^g^X{*#mm»C — T 

1-6 

2-6 2-6 

#»T^/H, filXii^ltOTU X{»*&X«:#g^ 
(DC -T/V^/V^/V^^/vm. R 2 ^^/vm, R\ R 5 ^L^R 6 {i. 1*1 — x^m^ 

1-6 
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[6] mMm4Xfe5mM(Dik&Mxitt<DM¥mznm£ti%M&m^mfrbL,x*£ 
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[H1A] 



Melatonin (TRAP) 



to 

a, 



1 T3 

o 



1- 



control 



"r 


*** 


" *** 




t 


■:->r*;-:-»> 














MM 




: r": : . - "x'>: : ' 












10-8 


10-6 


10-4 



Concentration (M) 



^ No. 4 (TRAP) 



•3 

o 

CO 

O 
g 

1 

el 



3- 



T 



T 

mm 



T 



control 10-8 10-6 10-4 
Concentration (M) 



- , No.7(TRAP) 

i i\ — | 

X - 
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[iaiB] 




1 r ' — i- — ' t ' — — i — 3 »- 1 ' — r -^ — T - f — 

control 10-8 10-6 10-4 control 10-8 10-6 10-4 

Concentration (M) Concentration (M) 



- No. 11 (TRAP) 



- No,29 (TRAP) 



-a 



a. 



T 



*** 
T 



control 10-8 10-6 10-4 

Concentration (M) 



"8 
a. 



3- 



2- 



1- 



«8& 




11 




lit 


■1 
■l 




mm 

in 


11 




^■>::::>>: 
|| 








control 


10-8 




10-6 

Concentration (M) 



10-4 
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[H2A] 



Melatonin (ALP) 




control 10-8 10-6 10-4 



Concentration (M) 




control 10-8 10-6 10-4 
Concentration (M) 
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[02B] 




Concentration (M) Concentration (M) 




Concentration (M) Concentration (M) 
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